Department of Chemistry, University of Jodhpur, Jodhpur (India) The dispersion states of copper (II) soaps in non-aqueous solutions have been investigated by the determinations of the magnetic susceptibilities and magnetic moments of copper ions in copper soaps in non-aqueous solvents. The binuclear structure of copper soaps persists in hydrocarbons and in alcohols. The values of magnetic moments of copper ions in copper soaps are higher in hydrocarbons as compared with those in alcohols. The magnetic moments of copper ions in alcohols are independent of the chain length of the soap and of the soap concentration.
L i f s c h i t z and R o s e n b o h m 1 pointed out that the molar susceptibility of cupric acetate monohydrate was anom alously low as compared to that for in organic copper salts. The temperature variation of the susceptibility of hydrated copper acetate was studied by G u h a 2, F o e x and coworkers 3 and by F ig g i s and M a r t i n 4. It was pointed out by H e r r o n and P i n k 5 that the Curie and W eiss law was not obeyed by copper soaps. An ionic pair hypo thesis was proposed by B l e a n e y and B o w e r s 6 to account for these magnetic anomalies. A covalent chelate structure for copper laurate, based on mag netic measurements, was suggested by GlLMOUR and PiN K 7. S a t a k e and M a t u u r a 8 examined the struc tures of copper stearate, oleate and their complexes by magnetic susceptibility measurements and ob served that copper oleate takes a binuclear struc ture sim ilar to that of copper stearate. M e h r o t r a and R a i 9 confirmed the dimeric nature of copper soaps in chloroform and benzene and found that copper soaps have low values of magnetic susceptibility as compared to other copper salts. M a r t i n and W h i t l e y 10 and K o n d o and K u b o 11 pointed out that the anomalously low mag netic moments of copper carboxylates corresponding [1951], 3 G . F o e x , J. K a r a n t a s i s , and N. P e r a k i s , C. R . hebd.
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to the binuclear structure persist in benzene and dioxane, whereas the moments in water and pyridine were slightly greater than the theoretical spin value, 1 .7 3 B.M. S a t a k e and M a t u u r a 12 investigated the dispersion states of copper stearate and oleate in non-aqueous solutions by the determinations of the magnetic susceptibilities of the solutions. The m ag netic susceptibilities and the structure of urea com plexes of copper alkonates were studied by K i s h i t a , I n o u e and K u b o 13. The magnetic studies of amine substituted copper (II) alkonates were carried out by K o k o t and M a r t i n 14. The present paper deals with the m agnetic studies of the solutions of copper (II) soaps (valerate, caproate, caprylate, caprate and laurate) in alcohols and hydrocarbons. The purpose of this paper is to investigate the dispersion states of copper soaps in non-aqueous solutions and to determine the values of the magnetic susceptibilities and magnetic mo ments of copper ion in solutions of copper soaps. The existence of micellar aggregates in soap solu tions in hydrocarbons and alcohols were demon strated from the studies of the heat of the solution and other physical properties in a previous com munication 15. 8 I. S a t a k e and R . M a t u u r a , Kolloid-Z. 176, 31 [1961] . 9 R . C. M e h r o t r a and A. K. R a i, J. inorg. nuclear Chem. 21, 311 [1961] . 10 R . L. M a r t i n and A. W h i t l e y , J. chem. Soc. [London] 1958, 1394. J. physic. Chem. 62, 468 [1958] . 12 I. S a t a k e and R . M a t u u r a , M em . Fac. S e i., Kyushu Univ.
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Experim ental
Material Merck or B.D.H. reagent grade organic solvents were used after purification. The acids were purified by distilling under reduced pressure. The purity of the reagents was confirmed by the determination of their melting or boiling points.
Copper soaps were prepared by the direct metathesis of the corresponding sodium soap with the slight ex cess of the required amount of copper sulphate solution at 50 -55 °C. The dark green precipitated soaps were washed several times with hot distilled water and then with alcohol to remove the free precipitant and the acid, respectively. After initial drying in an air oven at 100 -105 °C, the final drying was carried out under reduced pressure. The soaps were recrystallised in hot benzene, dried and ultimately analysed for the metal content.
Solutions were prepared by dissolving the respective soaps in organic solvents. Care was taken to avoid small traces of water which were found to hydrolyse the soap solutions. where /cair was volume susceptibility of air ( = 0.29x 10 6) and Xsoln. ■ > ^s o lv e n t; <^soln. > ^so lv en t? ^s o ln . 5 -^solvent were respectively the magnetic susceptibilities, densities and resultant thrust of the solution and sol vent. The gram-susceptibility of the dissolved copper soap, Zg(soap)> was then calculated from the following Weid e m a n n's equation:
Apparatus
where 0 is the weight fraction of copper soap in the solution.
The molar susceptibility was calculated and P a sc a l's diamagnetic correction factor was adopted for the diamagnetic contribution from the organic part of the soap. The magnetic moment, ju, was calculated 16 C. M. F r e n c h and V. C. G. T r e w . Trans. Faraday Soc. 41, 439 [1945] . Table I and the values of magnetic moments calculated from the values of the susceptibilities are given in Table II . )S S k where L represents solvent. It is suggested that the sub-dispersion units are bound together by weak polar forces which arises due to the interaction between 3 dXl and 3 dXt or bitals of the two copper atoms in conjunction with the hydrocarbon chain attached to the carbon atoms involved in the dimeric unit. The intramolecular exchange interaction reduces the effective moment in the soap solutions whereas the subnormal magnetic moments of solid copper soaps are due to the intermolecular exchange demagnetization through lateral overlapping of 3 dX2-yt orbitals on each copper ion which has been identified as d bond by F ig g is and M a r t i n 4. The subnormal magnetic moments may be accounted for by the contribution of lower dia magnetic state.
It is evident from the anomalously low values of the magnetic moments of copper ions in copper
It has been observed that the magnetic moments of copper ions in copper soaps in hydrocarbons are higher as compared to those in alcohols. The lower values of magnetic moments in alcohols may be due to the fact that the solvent molecules, present at the two terminal positions indicated by L, enhance the overlapping of 3 dXl and 3 dXt orbitals. It may be pointed out that the values of magnetic moments in alcohols are independent of the chain length of the soap and of the soap concentration.
It is also observed that the magnetic moments of copper ions in laurate and caprate in hydrocarbons are slightly higher than the magnetic moments of solid copper soaps. This may be due to the fact that the residual exchange intermolecular forces existing in the solid state are eliminated in the solution and this results in the increase in the magnetic moment of copper ion in the soap in these solutions.
The values of the magnetic moments of copper ions in copper soaps in non-aqueous solutions con firm that the binuclear structures exist in these solu tions and the dispersion unit is the binuclear mole cule.
The green color of the soap solutions in these organic solvents also corresponds to the fact that the dispersion unit is the binuclear molecule 12.
